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coupled to the fuel tank filler neck. The filler neck closure 
housing is formed to include an outer aperture sized to 
receive a fuel-dispensing pump nozzle therein. The assem 
bly also includes a dust shield mounted for movement 
relative to the filler neck closure housing to open and close 
the outer aperture of the filler neck closure housing. A lock 
of the assembly is coupled to the filler neck closure housing 
and is movable between a locked position to prevent the dust 
Shield from opening the outer aperture and an unlocked 
position to allow the dust Shield to open the outer aperture. 

27 Claims, 4 Drawing Sheets 
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DUST COVER LOCK SYSTEM FOR 
VEHICLE FILLER NECK 

BACKGROUND AND SUMMARY 

The present disclosure relates to a filler neck closure 
assembly for a vehicle fuel tank, and particularly to a filler 
neck closure for use in a capleSS fuel tank filler neck. 
A removable fuel cap with a Sealing gasket is typically 

used to close the open end of a fuel tank filler neck. After an 
attendant fills the fuel tank and withdraws the pump nozzle 
from the filler neck, the fuel cap is attached to the filler neck 
So that the Sealing gasket forms a Seal between the fuel cap 
and the filler neck. Thus, the fuel cap closes the open end of 
the filler neck to block discharge of liquid fuel and fuel vapor 
from the fuel tank through the filler neck. Some fuel caps are 
provided with pressure-relief and Vacuum-relief valves to 
permit Some controlled venting of the fuel vapors in the filler 
neck while the fuel cap is mounted on the filler neck. 

It has been observed that fuel caps are often lost or 
damaged over time and, as a result, the open end of the filler 
neck might not be closed and Sealed in accordance with 
original equipment Specifications during operations of the 
vehicle. Accordingly, a filler neck configured to “open’ 
automatically as a fuel-dispensing pump nozzle is inserted 
into the filler neck during refueling and “close' automati 
cally once the pump nozzle is withdrawn from the filler neck 
without requiring an attendant to reattach a fuel cap to the 
filler neck would be an improvement over many conven 
tional capped filler neck Systems. Although conventional 
fuel caps function to close filler necks in a Satisfactory 
manner, it is thought that a capleSS filler neck could make 
vehicle refueling more convenient for consumers because no 
action other than inserting a pump nozzle into the outer end 
of the filler neck would be required to begin refueling a 
vehicle. 

According to the present disclosure, an illustrative filler 
neck closure assembly for a vehicle fuel tank filler neck 
includes a filler neck closure housing adapted to be coupled 
to the fuel tank filler neck. The filler neck closure housing is 
formed to include an outer aperture sized to receive a 
fuel-dispensing pump nozzle therein. The assembly also 
includes a dust shield mounted for movement relative to the 
filler neck closure housing to open and close the outer 
aperture of the filler neck closure housing. A lock of the 
assembly is coupled to the filler neck closure housing and is 
movable between a locked position to prevent the dust shield 
from opening the outer aperture and an unlocked position to 
allow the dust shield to open the outer aperture. 
The lock includes a housing coupled to the filler neck 

closure housing and a lock blade movable relative to the 
housing between the locked position, where the lock blade 
is engaged with the dust Shield, and an unlocked position, 
where the lock blade is disengaged from the dust shield. The 
lock housing includes a slot for receiving a portion of the 
lock blade therein. The lock blade moves within the slot, 
relative to the housing, between the engaged and disengaged 
positions. 

The illustrative filler neck closure assembly further 
includes a lock actuator adapted to be coupled to the lock to 
move the lock blade within the slot of the lock housing 
between the engaged and disengaged positions. 
Illustratively, the lock actuator, is moved in a counterclock 
wise direction to disengage the lock blade from the dust 
shield. 

The illustrative filler neck closure housing of the assem 
bly includes a top wall to which the dust shield and lock are 
each coupled. 
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2 
Additional features of the disclosure will become appar 

ent to those skilled in the art upon consideration of the 
following detailed description of the illustrative embodi 
ments exemplifying the best mode of carrying out the 
disclosure as presently perceived. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The detailed description particularly refers to the follow 
ing figures in which: 

FIG. 1 is a perspective view of a vehicle showing an outer 
filler neck access door moved to an opened position relative 
to a vehicle body panel to expose a movable dust shield 
retained in a locked position closing a nozzle-receiving 
opening formed in a filler neck closure assembly coupled to 
a filler neck leading to a vehicle fuel tank, a lock actuator 
provided to unlock the dust shield so that the dust shield can 
be moved to an opened position as Suggested in FIG. 6, and 
a fuel-dispensing pump nozzle coupled to a fuel Supply and 
configured to be inserted into the filler neck closure assem 
bly during refueling; 

FIG. 2 is a sectional view taken along line 2-2 of FIG. 
1 showing a lockblade included in a lock associated with the 
dust Shield moved to assume a locked position blocking 
movement of the dust shield toward an opened position and 
showing (in phantom) a lock-actuator key inserted into the 
shield lock; 

FIG. 3 is a partial view taken along line 3-3 of FIG. 2 
showing the lock blade of the shield lock in the locked 
position and (in phantom) the lock-actuator key in a just 
inserted position in the shield lock; 

FIG. 4 is a view similar to FIG. 3 showing counterclock 
wise movement of the lock blade relative to the dust shield 
to assume an unlocked position; 

FIG. 5 is a sectional view similar to FIG. 2 showing the 
lock blade in the unlocked position of FIG. 5; 

FIG. 6 is a sectional view similar to FIG. 5 showing 
movement of the pivotable dust shield to an opened position, 
insertion of the pump nozzle into the filler neck closure 
assembly, and discharge of liquid fuel from the pump nozzle 
into the filler neck during normal tank refueling, and 

FIG. 7 is a side view of a telescoping lock blade. 
DETAILED DESCRIPTION OF THE DRAWINGS 

As shown in FIGS. 1 and 2, a filler neck closure assembly 
10 is provided in a vehicle 12 to normally close a filler neck 
14 extending from a fuel tank 16 onboard vehicle 12. During 
refueling, an outer filler neck acceSS door 18 is moved 
relative to a vehicle body panel 20 to expose filler neck 
closure assembly 10, as shown, for example, in FIG. 1. Filler 
neck closure assembly 10 is located in a chamber 22 formed 
in vehicle 12 so that assembly 10 is “out of sight' when 
access door 18 is closed. A fuel-dispensing pump nozzle 24 
is coupled to a fuel Supply 26 by a hose 28 and configured 
to be inserted into filler neck closure assembly 10 during 
vehicle refueling to discharge liquid fuel into filler neck 14 
as Suggested in FIG. 6. 

Filler neck closure assembly 10 includes a nozzle receiver 
30 sized to admit fuel-dispensing pump nozzle 24 therein 
during fuel tank refueling as Suggested in FIG. 6. Filler neck 
closure assembly 10 further includes a filler neck closure 
housing 34 and a movable closure door or dust shield 36 
mounted for movement relative to the housing 34 to open 
and close an outer aperture 38 that is formed in housing 34. 
A lock 37 of assembly 10 is associated with dust shield 36 
and is movable between a locked position (as shown in 
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FIGS. 2 and 3) to prevent dust shield 36 from opening and 
an unlocked position (as shown in FIGS. 4-6) to allow dust 
shield 36 to be opened so that nozzle 24 may enter nozzle 
receiver 30. A locked dust shield 36 prevents the introduc 
tion of contaminants into the filler neck 14 and Secures the 
contents or gasoline within fuel tank 16 from theft. 

In the illustrated embodiment, filler neck closure housing 
34 is configured to be coupled to an outer end 15 of filler 
neck 14 to allow a fuel-dispensing pump nozzle 24 to pass 
through opened outer aperture 38 and the passageway 
formed in nozzle receiver 30 (when lock 37 is in the 
unlocked position) during fuel tank refueling as Suggested in 
FIGS. 6. Housing 34 includes a top wall 40, a bottom wall 
42 arranged to lie in Spaced-apart relation to top wall 40, and 
a side wall 43 appended to a perimeter edge of top wall 40 
and arranged to extend between top and bottom walls 40, 42 
to define an interior region 44 of housing 34. Top wall 40 is 
formed to include outer aperture 38. Dust shield 36 is 
pivotally coupled to top wall 40 at door mount 41 to move 
from a closed position shown in FIG.2 to an opened position 
shown in FIG. 6. An O-ring seal 45 is carried on dust shield 
36 and arranged to mate with an edge of top wall 40 to 
establish a sealed connection between dust shield 36 and top 
wall 40 upon movement of dust shield 36 to the closed 
position. Top wall 40 is formed to include another outer 
aperture 46 for receiving a portion of lock 37 therein. In the 
illustrated embodiment, bottom wall 42 has an annular shape 
and is formed to include an inner aperture 48 opening into 
filler neck 14. 

Lock 37 includes a lock housing 50 coupled to top wall 40 
of filler neck closure housing 34 and received, at least in 
part, through aperture 46 of top wall 40. Supports 51 of lock 
37 are coupled to an outer wall 53 of housing 50 and top wall 
40 of filler neck closure housing 34. A lock blade 52 of lock 
37 moves relative to housing 50 between the locked 
position, as shown in FIGS. 2 and 3, and the unlocked 
position, as shown in FIGS. 4-6. Illustratively, lock blade 52 
moves within a slot 32 formed in outer wall 53 of housing 
50. Lock blade 52 pivots between the locked positioned 
(engaged with dust shield 36) and the unlocked position 
(disengaged from dust shield 36). Illustratively, lock blade 
52 pivots about a vertical axis 49 through lock housing 50, 
as shown in FIG. 2. It is also within the scope of this 
disclosure for lockblade 52 to move between the locked and 
unlocked positions by other Suitable means. For example, 
lock blade 52 may telescope (see FIG. 7) outwardly from 
housing 50 between a retracted position (disengaged from 
dust Shield 36) and an extended position (engaged with dust 
shield 36), or lock blade 52 may move upwardly and 
downwardly between locked and unlocked positions. 
As shown in FIG. 2, dust shield 36 is prevented from 

being opened when lock blade 52 is in the locked position. 
In the locked position, a top surface 54 of lock blade 52 
engages a bottom surface 55 of dust shield 36. A lock 
actuator 56, illustratively a key, is provided to move lock 
blade 52 between the locked and unlocked positions, as is 
discussed in more detail below. Although illustrative lock 
actuator 56 is a key used to mechanically move lock blade 
between the locked and unlocked positions, it is within the 
Scope of this disclosure to provide a lock actuator which 
moves the lock blade 52 via other Suitable means Such as 
electrically, magnetically, electromechanically, and/or 
remotely by for example, remote actuator 99 (see FIG. 1). 
For example, a Switch located within vehicle 12, Such as on 
the dashboard for example, may be pressed or engaged to 
remotely move lock 37 from the locked to the unlocked 
position. The lock 37 may also be remotely activated from 
a key transponder, for example. 
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4 
Nozzle receiver 30 defines a nozzle-receiving passageway 

57 as shown in FIGS. 2, 5, and 6 and a closure support 58 
formed to include the pump nozzle-receiving passageway 
652. A closure plate 60 of nozzle receiver 30 is mounted on 
closure support 58 for movement between a closed position 
closing pump nozzle-receiving passageway 57 a shown, for 
example, in FIGS. 2 and 5, and an opened position opening 
pump nozzle-receiving passageway 57 as shown, for 
example, in FIG. 6. Nozzle receiver 30 also includes an 
annular Sealing gasket 62 fixed in place on closure Support 
58 by a retainer 64 and a torsion spring 66 coupled to closure 
support 58 and to closure plate 60 and configured to urge 
closure plate 60 in a counterclockwise direction 68 about a 
pivot pin 70 normally to engage annular Sealing gasket 62 to 
close pump nozzle-receiving passageway 57 as shown, for 
example, in FIG. 2. 
As shown best in FIGS. 5 and 6, closure support 58 

includes an outer end 72 defining a large-diameter outer 
aperture 74 opening into pump nozzle-receiving passageway 
57. Closure Support 58 also includes an inner end 76 
defining a Small-diameter inner aperture 78 opening into 
pump nozzle-receiving passageway 57. A frustoconical 
inclined wall 80 extends from large-diameter outer aperture 
74 to small-diameter inner aperture 78. 

In the illustrated embodiment, nozzle receiver 30 coop 
erates with a Sealing gasket 82 and a Spring 84 to form a 
pressure-relief valve assembly 86 mounted for movement in 
a chamber 88 provided in interior region 44 of filler neck 
closure housing 34. Housing 34 includes a radially inwardly 
extending flange 90 positioned to lie in Spaced-apart relation 
to annular bottom wall 42 to define chamber 88 therebe 
tween as shown in FIG. 2. 

An annular Sealing plate 92 is included in closure Support 
58 and arranged to lie between annular flange 90 and annular 
bottom wall 42 as shown in FIG. 2. Sealing gasket 82 is 
positioned to lie between annular Sealing plate 92 and 
annular bottom wall 42. Spring 84 is positioned to lie 
between annular flange 90 and annular sealing plate 92 and, 
in the illustrated embodiment, is a coiled compression 
Spring. Spring 84 is configured to provide means for yield 
ably urging annular Sealing plate 92 in downward direction 
94 to engage Sealing gasket 82 and maintain Sealing gasket 
82 in contact with annular bottom wall 42 to establish a 
liquid fuel and fuel vapor seal therebetween. When the 
preSSure of fuel vapor in filler neck 14 exceeds a predeter 
mined level, a lifting force is applied to nozzle receiver 30 
to move annular Sealing plate 92 upwardly to vent preSSur 
ized fuel vapor from filler neck 14. Reference is hereby 
made to U.S. Pat. No. RE 37,776, which is incorporated by 
reference herein, for a description of a Suitable pressure 
relief valve Subassembly. 
AS mentioned above, filler neck closure housing 34 

includes dust shield 36 and lock 37 associated with dust 
shield 36. Lock 37 includes lock blade 52, coupled to lock 
housing 50, which is movable between the locked position 
shown in FIGS. 2 and 3 and the unlocked position shown in 
FIGS. 4-6. Lock actuator, or key 56, is used to move lock 
blade 52 (and lock housing) between locked and unlocked 
positions, as shown in FIGS. 3 and 4. Lock housing 50 
further includes a lock actuator receiver (not shown) for 
receiving a portion of lock actuator 56 therein So that lock 
blade 52 may be moved from the locked position to the 
unlocked position. 
As shown in FIG. 3, lock blade 52 is in the locked position 

and lock actuator 56 (shown in phantom) is in a just-inserted 
position within lock housing 50. Counterclockwise rotation 
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of lock actuator 56 from the position shown in FIG.3 to that 
shown in FIG. 4 causes lockblade 52 attached thereto to also 
rotate in a counterclockwise direction to move lockblade 52 
to the unlocked position disengaged from dust Shield 36, as 
shown in FIG. 5. Illustratively, lock actuator 56 and lock 
blade 52 are moved about 90 degrees in the counterclock 
wise direction. Once lock blade 52 is in the unlocked 
position disengaged from dust shield 36, dust shield 36 may 
be moved to the opened position So that fuel-dispensing 
pump nozzle 24 may be inserted into nozzle receiver 30 
through outer aperture 38 of filler neck closure housing 34, 
as shown in FIG. 6. After pumping fuel into fuel tank 16, for 
example, lock blade 52 may be rotated in a clockwise 
direction, by use of lock actuator 56, to return lock blade 52 
to the locked position. 
What is claimed is: 
1. A filler neck closure assembly for a vehicle fuel tank 

filler neck, the assembly comprising: 
a filler neck closure housing adapted to be coupled to the 

fuel tank filler neck and formed to include an outer 
aperture sized to receive a fuel-dispensing pump nozzle 
therein, 

a dust shield mounted for movement relative to the filler 
neck closure housing to open and close the outer 
aperture of the filler neck closure housing, and 

a lock coupled to the filler neck closure housing, the lock 
having a lock housing fixedly connected to the filler 
neck closure housing and a lockblade partially exterior 
to, Supported by, and rotatable within the lock housing 
between a locked position to prevent the dust Shield 
from opening the outer aperture and an unlocked posi 
tion to allow the dust shield to open the outer aperture. 

2. The assembly of claim 1, wherein the lock blade 
engages the dust shield when the lock is in the locked 
position and disengages with the dust Shield when the lock 
in the unlocked position. 

3. The assembly of claim 2, wherein the lock housing 
further includes a slot for receiving a portion of the lock 
blade therein, and wherein the lock blade is movable within 
the slot relative to the lock housing between engaged and 
disengaged positions. 

4. The assembly of claim 3, further including a lock 
actuator adapted to be coupled to the lock to move the lock 
blade within the slot of the lock housing between the 
engaged and disengaged positions. 

5. The assembly of claim 2, wherein the lock is positioned 
adjacent the dust shield and the lock blade rotates about a 
generally longitudinal axis along the lock housing between 
the locked and unlocked positions. 

6. The assembly of claim 2, wherein the lock blade 
includes a top Surface which engages a bottom Surface of the 
dust shield when the lock is in the locked position. 

7. The assembly of claim 1, wherein the filler neck closure 
housing includes a top wall formed to include the outer 
aperture and a side wall coupled to the top wall, and wherein 
the dust Shield is coupled to the top wall to normally close 
the Outer aperture of the top wall, and the lock is coupled to 
the top wall and received at least in part within another outer 
aperture of the top wall to lie adjacent the dust Shield. 

8. The assembly of claim 1, further including a lock 
actuator adapted to be coupled to the lock to move the lock 
between the locked position and the unlocked position. 

9. The assembly of claim 1, further including a nozzle 
receiver having a plate adapted to open and close a passage 
way into the fuel tank filler neck. 

10. A filler neck closure assembly for a vehicle fuel tank 
filler neck, the assembly comprising: 

1O 
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6 
a nozzle receiver adapted to be coupled to a fuel tank filler 

neck to receive a fuel dispensing pump nozzle during 
fuel tank refueling, 

a filler neck closure housing enclosing at least a portion of 
the nozzle receiver, the filler neck closure housing 
including a top wall positioned to lie in Spaced-apart 
relation to the nozzle receiver and a Side wall arranged 
to extend between the top wall and the nozzle receiver 
to define an interior region of the filler neck closure 
housing, 

a dust shield coupled to the top wall of the filler neck 
closure housing for movement relative to the filler neck 
closure housing between an opened position to open an 
Outer aperture of the filler neck closure housing and a 
closed position to close the outer aperture, 

a lock coupled to the top wall of the filler neck closure 
housing and movable relative to the filler neck closure 
housing between an engaged position engaged with the 
dust shield to prevent the dust shield from moving from 
the closed position to the opened position, and a 
disengaged position disengaged from the dust Shield to 
allow the dust shield to move from the closed position 
to the opened position. 

11. The assembly of claim 10, wherein the dust shield 
includes a top Surface and a bottom Surface, and wherein the 
lock is engaged with the bottom Surface when the lock is in 
the engaged position. 

12. The assembly of claim 11, wherein the dust shield 
includes a first end and a Second end pivotally coupled to the 
top wall of the filler neck closure assembly, and wherein the 
lock engages the bottom Surface of the first end of the dust 
Shield when the lock is in the engaged position. 

13. The assembly of claim 11, wherein the lock includes 
a lock housing coupled to the top wall and a lock blade 
coupled to the housing for movement relative to the housing 
between the engaged and disengaged positions. 

14. The assembly of claim 13, wherein the lock housing 
includes a slot and the lock blade moves relative to the 
housing within he slot of the housing. 

15. The assembly of claim 10, further including a lock 
actuator adapted to be coupled with the lock to move the 
lock between the engaged and disengaged positions. 

16. The assembly of claim 10, wherein the nozzle receiver 
includes a plate adapted to open and close a passageway into 
the fuel tank filler neck. 

17. A filler neck closure assembly for a vehicle fuel tank 
filler neck, the assembly comprising: 

a filler neck closure housing adapted to be coupled to the 
filler neck of the vehicle and formed to include an outer 
aperture sized to receive a fuel-dispensing pump nozzle 
therein, 

a dust shield mounted for movement relative to the filler 
neck closure housing between an opened position to 
open the outer aperture of the filler neck closure 
housing and a closed position to close the outer aper 
ture of the filler neck closure housing, and 

locking means for preventing the dust shield from moving 
to the opened position. 

18. The assembly of claim 17, further including a nozzle 
receiver having a plate adapted to open and close a passage 
way into the fuel tank filler neck. 

19. A filler neck closure assembly for a vehicle fuel tank 
filler neck, the assembly comprising: 

a filler neck closure housing adapted to be coupled to the 
filler neck of the vehicle and formed to include an outer 
aperture sized to receive a fuel-dispensing pump nozzle 
therein, 
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a dust shield mounted in the filler neck closure housing for 
movement relative to the filler neck closure housing 
between an opened position to open the outer aperture 
of the filler neck closure housing and a closed position 
to close the outer aperture of the filler neck closure 
housing, 

a lockable to limit movement of the dust shield, the lock 
being movable between a locked position to prevent the 
dust Shield from moving to the opened position and an 
unlocked position to allow the dust shield to move to 
the opened position, and 

wherein the filler neck closure housing includes a top wall 
adapted to be spaced-apart from the filler neck of the 
vehicle, and wherein the outer aperture is formed in the 
top wall, and further wherein the filler neck closure 
housing includes another aperture formed in the top 
wall and the lock is received at least in part within the 
other aperture to position the lock adjacent the dust 
shield. 

20. The assembly of claim 19, wherein the lock is coupled 
to the filler neck closure housing. 

21. The assembly of claim 19, wherein the lock is engaged 
with a bottom Surface of the dust shield when the lock is in 
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the locked position and is disengaged with the dust shield 
when the lock is in the unlocked position. 

22. The assembly of claim 19, further including a lock 
actuator configured to move the lock between the locked and 
unlocked positions. 

23. The assembly of claim 22, wherein the lock actuator 
is adapted to be coupled to the lock to mechanically move 
the lock between the locked and unlocked positions. 

24. The assembly of claim 22, wherein the lock actuator 
remotely actuates the lock to electrically move the lock 
between the locked and unlocked positions. 

25. The assembly of claim 19, wherein the lock includes 
a lock blade movable between a locked position engaged 
with the dust shield, and an unlocked position disengaged 
from the dust shield. 

26. The assembly of claim 25, wherein the lock blade 
pivots between the locked and unlocked positions. 

27. The assembly of claim 25, wherein the lock blade 
telescopes between a retracted position disengaged from the 
dust Shield and an extended position engaged with the dust 
shield. 


